Antioxidant agents transiently inhibit aneuploidy progression in Li-Fraumeni cell strains.
Cultured human fibroblasts from patients with the Li-Fraumeni syndrome (LFS) containing heterozygous germline p53 mutations develop genomic instability, loss of the wild-type p53 allele, and immortalize at a low frequency. Since genomic instability and phenotypic change are observed in presenescent cells without specific exposure to mutagens, we hypothesized that reactive oxygen species (ROS) produced during normal cell metabolism coupled with deficient p53 dependent DNA damage repair pathways make a significant contribution to immortalization related parameters. To test this hypothesis, three LFS cell strains (MDAH087, MDAH041, and MDAH172) were exposed to five compounds with demonstrated antioxidant properties for > or =85% of their proliferative lifetimes. Agent effectiveness was evaluated every five passages during subculturing by analyzing aberrant chromosome number, anchorage independent growth (AIG), and p16 expression. Cytogenetic analysis revealed that of the five antioxidants tested, only oltipraz was significantly effective in transiently delaying a shift to hyperdiploidy in all three cell strains. However, treated populations were not different from untreated controls when measured in the last 10% of their lifetimes. Additionally, no differences were observed in AIG and p16 expression in antioxidant treated or untreated control populations. Epidemiological studies, in vitro and in vivo experimentation and some clinical trials have suggested that antioxidants may inhibit the progression of cancer and other mutation related diseases. This data, however, does not support the hypothesis that the antioxidants tested have chemopreventive potential in cancers that develop genomic instability due to loss of p53.